Syntheses
General Considerations: All manipulations were performed under an atmosphere of dry, oxygen-free N 2 by means of standard Schlenk or glovebox techniques (Innovative Technology glovebox equipped with a -38 °C freezer). Toluene and pentane were collected from a Grubbs-type column system manufactured by Innovative Technology. Pentane, bromobenzene, and toluene were stored over 4 Å molecular sieves. Molecular sieves, type 4 Å (pellets, 3.2 mm diameter) purchased from Sigma Aldrich were activated prior to usage by iteratively heating with 1050 W Haier microwave for 5 minutes and cooling under vacuum. The process was repeated until no further moisture was released upon heating. Benzene-d 6 , bromobenzene-d 5 , purchased from Cambridge Isotope Laboratories, and tetrahydrofuran-d 8 , were degassed and stored over 4 Å molecular sieves in the glovebox for at least 8 h prior to use. Unless otherwise mentioned, chemicals were purchased from Sigma Aldrich or TCI. 1,3-Dibenzylimidazolium bromide was prepared using literature methods. [1] Combustion analyses were performed in-house employing a Flash 2000 from Thermo Instruments CHN Analyzer. Spectra were recorded on a Bruker Avance III 400 MHz or an Agilent DD2 500 MHz spectrometer and spectra were referenced to residual solvents of C 6 D 5 Br ( 1 H=7.28 ppm for meta proton; 13 C=122.4 ppm for ipso carbon), C 6 D 6 ( 1 H=7.16 ppm; 13 C=128.06 ppm) or externally ( 11 B: (Et 2 O)BF 3 , 19 F: CFCl 3 27 Al: Al(NO 3 ) 3 ). Chemical shifts (δ) are reported in ppm and the absolute values of the coupling constants (J) are in Hz. In some instances, signal and/or coupling assignment was derived from 2D NMR experiments. IR spectra were recorded on a Perkin-Elmer Spectrum One FT-IR instrument.
Synthesis of C 3 H 2 N 2 (C 6 H 3 iPr 2 ) 2 (Idipp). This carbene was prepared according to the literature procedure wherein the synthesis and full characterization was published. [2] Synthesis of (Idipp)AlH 3 (1).
A modified literature procedure was followed. [3] An aliquot of 0.5 M toluene solution of alane N,N-dimethylethylamine complex (0.88 mL, 0.44 mmol) was diluted in toluene (2 mL). As the solution was stirred, free Idipp (172 mg, 0.44 mmol) was added as a solid, which dissolved immediately upon addition. The resulting clear solution was allowed to stir at room temperature for 2 h. All volatiles were removed in vacuo to afford 1 (152 mg, 82%). Spectral data were consistent with previous literature reports. [ (3) .
Free IBn carbene (758 mg, 3.026 mmol) was dissolved in 4 mL of toluene, and AlH 3 ·NEtMe 2 (6.0 mL of 0.5 M solution in toluene, 3.0 mmol) was added dropwise at room temperature. The reaction was allowed to stir for another 2 h. The crude mixture was filtered through Celite and volatiles were removed in vacuo. The resulting residue was washed with 3 x 2 mL pentane and extracted with 3 x 5 mL toluene. The combined extracts were filtered through Celite and layered with pentane to give yellow needles (597 mg, Yield 72%) that were suitable for X-ray crystallography. Compound 3 (363 mg 1.303 mmol) was dissolved in 1.5 mL C 6 H 5 Br in a vial, and trityl tetrakis(pentafluorophenyl)borate (1197 mg 1.303 mmol) in 1.5 mL of C 6 H 5 Br was added dropwise into the vial. The reaction mixture was allowed to sit at room temperature for 16 h. White blocky crystals formed from the solution. The supernatant was decanted and the crystals were washed with bromobenzene (3 x 1.5 mL), followed by pentane (3 x 2 mL) and subsequently dried in vacuo to give (4) Figure S10: 13 C{ 1 H} NMR spectrum of 4.
2. X-ray Crystallography X-ray Data Collection and Reduction. Crystals were coated in Paratone-N oil in an N 2 filled glovebox, mounted on a MiTegen Micromount, and placed under a N 2 stream, thus maintaining a dry, O 2 -free environment for each crystal. The data were collected on a Bruker Apex II diffractometer using a graphite monochromator with Mo Kα radiation (λ = 0.71073 Å). The data were collected at 150(2) K for all crystals. The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. Data were corrected for absorption effects using the empirical multiscan method (SADABS).
Structure Solution and Refinement. The structures were solved by direct methods using XS and subjected to full-matrix least-squares refinement on F 2 using XL as implemented in the SHELXTL suite of programs. All non-hydrogen atoms were refined with anisotropically thermal parameters, with the exception of those of the bromobenzene of crystallization in the structure of 4·C 6 H 5 Br. Carbon bound hydrogen atoms were placed in geometrically calculated positions and refined using an appropriate riding model and coupled isotropic thermal parameters. The Al-bound hydrogen atoms were located in difference Fourier maps and refined in an unrestrained manner. 
Computational Chemistry
All computations were performed using the Gaussian 09 program. [4] The geometry of the cation of 4 was performed at the B3LYP/6-311G(d,p) level of theory, using the crystallographic coordinates as the starting geometry. The stationary nature of the converged-upon geometry was confirmed by carrying out a frequency calculation and ensuring the absence of imaginary frequencies. NBO calculations were performed using the optimized geometry with NBO version 3.1 as implemented in the Gaussian 09 package. [5] Figure S11. Charge distribution analysis from natural population analysis for 4 2+ (all the H atoms were omitted for clarification, the electronic charge for the Al-bound H atom is -0.379). Figure S12 . NBOs for the interaction between the Al(3-p z ) and the C10-C42(π-Bond). 
